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SPECIFICATIONS 


MODEL: R7161C Versa-Guard High Limit Cutoff. ~ 


SIGNAL SOURCE: DC millivolts. 


: Be 
VOLTAGE AND FREQUENCY: 120/208/220/240v, 60 


cps; voltage is field selectable. Satisfactory oper- 


ation is provided between 85 percent and 110 perce. att, 


of rated voltage. If unit is supplied from a const nt 
voltage transformer, use a harmonic neutrali: ed 
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type only. % 
HN az Ka 
INDICATION ACCURACY: ¢ 1 percent of full scak. ce 
7 We 
CONTROL POINT REPEATABILITY: +60microyo) © _. nf 
wë Z' 7 Speci f- 
$i.: e ey 
AMBIENT TEMPERATURE: 40 to 120 F. Cer A Model number. 
2, “Wultage and frequency. 
SWITCHING ACTION: Spdt, non-overlapping. , ka, _ Range and type of thermocouple to be used. 
) e 3%. v Ko á r ‘ 
RELAY DIFFERENTIAL: 40-120 microvolts. © Orderfrom—* ` 
| m+...» 1, Local F .neywell Branch Office, or 
CONTACT RATINGS: 50 va at 120, 208, 220, © 3 Hone . 
vac with inrush not to exceed 500va. 50vaat. © *. ~ d 88 Las Drive North 
with inrush not to exceed 250 va. 5 amp resis, Cl ës, , » Aih glisy Minresota 55422 Cité 
load. = wc, iSite ar anada—Honey: ell Controls Lattea | 
j -CTi z de" ye EN anderhoof Avenue, Leuside l P 
POWER CONSUMPTION: 5 watts nominal. i Ger 23. 5 Toronto 17, Ontario ¥ BW 
| "est: ) ei 





. ELECTRONIC OPERATION —+— — 


=: j i 
The R7161C is a solid state, high limit controll +r 
providing on-off control action. It consists of two sên- 
arate independent circuits; the meter indicating cir- 
cuit and the relay control circuit. A de mv input is 


provided by a suitable thermocoupl¢ which senses the 


actual process temperature. The input to both the in- - 


dicating circuit andthe relay control circuit is derived 
from the mv thermocouple input. 


The signal to the indicating circuit is passed through 


a portion of a de bridge network andfed to the chopper. 
The chopper modulated signal is sent through two stages 
of amplification, then back to the chopper for demod- 
ulation. The resultant pulsating dc waveform is nt 
to the meter where the average voltage is shown as 
degrees of temperature. | 


A de voltage from the bridge network and the (er 


mocouple input, bucking one another, determine e 
input to the relay control amplifier. The level of th.: 
de from the bridge determines the setpoint of the con - 
troller. The signal first goes to the chopper for mdi. 


ulation and then through three stages of amplificati 1.” 


It is sent back to the chopper, demodulated, and tne 
pulsating de is then fed to the trigger amplifier. The 
trigger amplifier is designed to control the relay ac 

cording to the chopper demodulator output. With the 
trigger amplifier receiving 0 (Null) or positive pulses 
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Ss WS: 
the relay drops out. Negative pulses pass a square 
wave to the transforiner (T2). In the secondary cir- 
cuit this power is rectified and applied to the relay as 
de causing it to pull in. A 500 uf cap in parallel with 
relay coil prevents relay action during momentary line 


disturbance. 
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Fig. 1—Block Diagram, R7161C. 
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Any R71 ag be converte 
ature or m olt range by changing the range cz 
scale plate and using an appropriate "type" thermo~ 
couple. Whenconverting to another range, the R716 dei 
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0 to 2000 F 
0 to 1000 C 
0 to 2400 F 
) to 3000 F 
0 to 1600 C 
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CALIBRATION - 


"The R7161C is completely calibrated at the f: 
"for 60 cycle operation and en ‘requires. 


oe tine start-up procedure at time of installation 


1. Use with a 50 cycle power supply. 

2. Range change. | 

3. Any internal component change. ie 
Recalibration is also sometimes useful, but not al- 


ways Sy 
localize a malfunction. 


NOTE: Recalibration of this device should only be at- 
tempted by qualified instrument technicians. 


MATERIALS REQUIRED 
-Potentiometer, Rubicon type 2745 or 2714, or 
Brown #126W2P. 


-(Optional) Precision source of de millivoltage (for 
alternate method). 


PORTABLE MV 
POTENTIOMETER 





COARSE ADJ. POT. 
O-75K OR O-I5OK 












LSV] 
TO TERMINALS f LOAD 
OF TEST CABLE e ey 









IN CALIB. JACK (| 


SN FINE ADJUST. 
DECADE BOX WITH 0.1.0 
STEPS, 50. HELIPOT 
OR 100 MHELIPOT 


75-6324 


TEST CIRCUIT 


-Test cable, Honeywell #117053, supplied with each 
R7161C, 
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- kV How 
ever, field recalibration is absolutely @gsentia: for: 


a trouble shooting step to help ` 
















be recalibrated. 


ew range cards may either be purchased from 
eywell by specific part numbers or made up local- 
yy substituting resistors on the range card. The 
wing tabulation lists the resistance values of the 
dard R7161C ranges. 






























To Order, Door 
Include Scaleplate| Assy 
Suffix Part No. No. 
Letters 121173 TI 120100 
R AA CK 
A A BA 
B B BB 
B N BN 
BP BB ED 
BP BC EF 
C E BC 
V AU CT 
AC CM 
D BD 
Q BQ 
E BE 
` l BS 
SÉ eS BG 


yd "S 
> 
Values#for Various Ranges. 
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rewdriver, 1/8" blade, shaft taped to prevent 
grOunding to case. e i 
tandbook or tables of temperature - millivoltage 
uivalents for specific type of thermocouple used. 
\C Millivoltmeter, zero center. 

_ -Mandard thermometer for measuring case temp- 


~~ erature. 
> in 





- It is recommended that the calibrating potentiome- 
‘ters be adjusted in the order given (P1, P2, P3) and 
that the entire procedure be rechecked after a change 
in any pot. Determine the actual operating tempera- 
ture at the R7161 terminals, using a standard thermo- 

- meter after the temperature has stabilized with power 
on for 20 minutes. See fig. 2 and 3 for pot location. 


AMBIENT TEMPERATURE COMPENSATION AD- 
JUSTMENT: 
1. Ambient temperature should be approximately 
80 F. 
£ Energize line voltage supply to R7161C. 
- Measure the millivoltage drop across range card 


resistor, second from left on range card. Top of re- 
sistor is (-), the bottom is (+). 

4. Adjust potentiometer P1 to obtain correct read- 
ing as listed below. 









Correction for 
Tolerance | deg. F from 80 F 
(mv/ F) 


Thermocouple| Correct 
e Type Reading 
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Dést: 
TO MAKE THE ZERO ADJUSTMENT (P2)—With Ru 
bicon Type 2745 Portable Potentiometer (or equal) anc 
Honeywell #117053 Test Cable. See also ALTERNAT] 
METHOD: 


NOTE: These adjustments must be made with the 
chassis inacase. They need not, however, be 
made in the case in which the chassis is housed. 
during normal operation. If a spare case is not 
available, the chassis must be returned to the 
original case for calibration. Be sure that the 
thermocouple is disconnected if the test cable is 

not used. a 

1. De-energize the R7161. 

2. Check mechanical zero of the meter andcorrect 
if necessary. 

3. Plug the #117053 Test Cable into the test jack. 

4. Connect the portable potentiometer to the test 
cable leads, plus (+) to the black lead and minus (-) 
to the red lead. 

5. If the calibration is to be performed with the 
chassis in its original case, mount the new door and 
meter assembly on the case next. However, if cali- 
bration is to be done on a test bench in a spare case, 
do not fasten the door and meter assembly on the spare 
case, but standit in its normal position on the front of 
the case. This position is essential for accurate cal- 
ibration because of the magnetic effects of the meter. 










6. Connect the meter leadwires to the meter of the 


new cover assembly, observing proper polarity of ‘red 
leadwire to the (+) terminal. y 


clockwise until the potentiometer apes the en! of 
its mechanical adjustment. am 
8. Energize the R7161, and 
equivalent to 0 F with case tem 
9. Remove the hole plugs from the to Mes 
10. Wrap the shaft of an insulated handle ei dm. ` 
-to eliminate gre 
during the calibration procedure. % e 
11. Adjust the zero adjustment potentiometer. e 






re alloy 


PE ` 


"a 
7. Turn the control point potentiometer counter= - 


K 
a , e SS á "ep 








(see Fig. 5) until the R7161 meter reads 0 F. . KC? 


TO MAKE THE SPAN ADJUSTMENT (P3)—with Ry sr rs 


bicon Type 2745 Portable Potentiometėr (or eo. / 


and Honeywell #117053 Test Cable. See also ALTER- ` 


NATE METHOD: 


1. With the R7161 still energized, apply a conven- 
ient millivolt signal to simulate a setpoint between 50 
and 85% of full scale. 
lowance. ) 


2. Depress the PUSH TO SET button and turn the 
setpoint knob to the exact chosen setting. 

3. Release the PUSH TO SET button and adjust the 
span adjustment potentiometer until the meter indi- 
cates the exact setpoint. 

4. Press the PUSH TO SET knob to verify that the 
identical position occurs with the knob alternately 
pushed in and released. If not, repeat steps 2 and 3. 

5. De-energize the R7161 and remove the test ca- 
ble and signal supply. 


ALTERNATE METHOD FOR ZERO AND 


SPAN CALIBRATION 


This procedure, although more difficult to set up, 
is very similar to factory methods and produces more 
accurate results than the previously outlined proce- 


(Include case temperature al- 


ta d 
e F. oe 


d s andardization, tables of temperature- 


If a case temperature happened 
tobe 32 F for a type J thermocouple, for instance, 
a signal of -0.89 mv would be equivalent to 0 F. 
But when the case temperature is different from 
the reference temperature, a second millivolt 
must be added or subtracted to get to the refer- 
ence point. 


Se 


REFERENCE 
POINT 


DESIRED 
CALIBRATION 
POINT O° F 





R7I6i-k 


It differs ote in the method of lying the 
simulatedtemperature signal. It is ao em that 
the entire preceding calibration procedure papoad be- 
fore using this alternate method. 

Kë: Plugin Honeywell test cable #117053 in connect 


dure. 


test circuit plus (+) to black and minus (- ge, 
apply power to the R7161C chassis. 
Temporarily attach a millivolt potentiometer 
with a null meter across the five ghm res: 
- inthetestcircuit. Set the pot for 0° F with case 
_ temperature allowance. i 
‘ e Wei the variable resistances until the milli= ie 
e potentiometer shows null. This means that 
the voltage across the five ohm resistor is the 
same as the desired voltage. Disconnect the 
. millivolt pot. 
et 
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TEMPERATURE 
COMPENSATION 
ADJUSTMENT AIP) 


A\ POTENTIOMETERS ON 
CHASSIS BELOW HOLE PLUG. 


Fig. 2—Location of Access Holes for P1 and P2. 
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CHASSIS 
MOUNTING 
SCREWS (2) 





EEN = + 


RED GR 
LIGHT- LIGHT 
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4.. Turnknob of control point potentiometer counter- 
S clockwise until the potentiometer reaches the end 
_ of its mechanical adjustment. 
5. Remove the hole plugs from the top of the case. 
é Wrap shaft of an insulated handle screwdriver 


with a layer of dielectric tape to eliminate 


grounding during the calibration procedure. 

6. Adjust the zero adjustment potentiometer: p2 2 
til the R7161C meter reads 0° F. ` ` 

7. Depress the PUSH TO SET button ané-turn the 


setpoint knob until the meter indicates a co’ en: ` 


ient setting between 50 and 85% of full scale. 
8. Connect the millivolt potentiometer and adjust 


it to give a reading (with case temperature al- 





lowance) that coincides exactly with the setpoint 
established in Step 7. ; 
9. Adjust the variable resistances until the milli- 
volt potentiometer shows null. This means that 
the voltage across the five ohm resistor is the 
same as the desired voltage. 
10. Adjust the span adjustment potentiometer until 


the meter on the R7161 indicates the setpoint es- ` 


tablished in Step 7. 

11. Press the PUSH TO SET button to see if the 
R7161 meter reads the same with the knob either 
in or out. If the readings differ repeat steps 7 
through 10. 

12. De-energize the R7161 and remove the test ca- 
ble and signal supply. 


TROUBLESHOOTING 


Testing, repairing and calibrating the R7161C should 
be performed only by qualified instrumenttechnicians. 

With normal control action the green needle constant- 
ly indicates the actual temperature sensed by the ther- 
mocouple. The meter face is illuminated by the green 
light as long as the measured temperature is below the 
high limit setpoint. If the measured temperature 
reaches the high limit setpoint, relay K1 drops out 
breaking the external load circuit through terminals 
8-10 and closing the circuit through terminals 9-10. 
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RANGE CHASSIS ELECTRICAL 
CONNECTION SCREWS (IO) 
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Fig. 3—View of R7161C With Door Open. 
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N SCH 1 es PILOT RELAY 
HEAT S AND 
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d, SN geg Supply. Provide disconnect means and 
overload protection as required. 


Figure 4 — Typical Connections. 





The meter face will now be illuminated by the red light 
which remains on until the device is manually reset 
even though the temperature should drop below the set- 
point. ` 

Deviations from the action described in the preceding 
paragraph, such as sluggish, erratic control or com- 
plete lack of control indicate trouble in the system. 

A recommended trouble shooting procedure follows. 

1. Check power supply voltages of the R7161C and 

of the load equipment. 
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put switch terminals to determine if troub] 
the controller-sensor combination. ` 
If trouble is in the controller- Bees combi 
check sensor first. 
a. 


‘a 


DN 









= With an open thermocouple condition the 
2 peer will drive upscale and the relay will 
x" ropout. To check for an open thermocouple, 
_ plug in a shorted test cable. If the meter 
$ now reads the ambient temperature of the 
2 instrument instead of driving upscale, the 
Z D Jm is very likely an open thermocouple. 


If using mv input, verify with extern: 
cision source, such as listed under 
tion. ree Sy rie 
If a thermocouple sensor is being used! a 
check for an open or shorted E, 
may be made by plugging the test = SE: 
the R7161C jack. 





Se CS D power supply , load equipment and sensor check 
out BE recheck the R7161C calibra- 





tion. ie 
5. points pa of trouble- has not been located at this 
"` point, pull the chassis for bench checks. 


In the case of a shorted thermocouple E 
meter will read the ambient temperature of ` 
the instrument. If the test cable is EE 


R7I61- ar 


Fig. 5—Printed Circuit Board for the R7161C. 
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6—Schematic Wiring Diagram for the R7161C. 
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PARTS LIST R7161C = r] 














st: See range card 
tabulation 
r4 
r5 
"7 e Ee 8 eye EECH 
C2 200 uf 30 v 
C3 75 uf 50 v 
SF, Se E CR A E aes 
C6 100 uf 25 v 
C7 l uf 12 v 
C8 47 uf 
c9 350 uf 12 v 
C10 25 uf 12 v 
C11 250 uf 6 v | 
C12 100 uf 25 v 
C13 .2 uf 
14 2 
C15 750 uf 3v 
C16 25 uf 12 v 
GA? 200 uf 30 v 
C18 , 01 uf 
C19 150 uf 3 v | 
C20 2 uf a 
C21 350 uf 12 v + ` 
Q1 2N1038 
Q2 - 2N404 
Q3 Ee 2N404A 
Q4 ` 2N217 : 
Q5 2N2924 ` 
Q6 = 2N2924 = 
a SE "_2N2614 ; 
Q8 2N2924 
o Q9 2N697 
= - > 3j ` d 
ee CR BS 1N645 
Se Seege 1N645 
2 CR3 1N645 
hea 1N645 
ERD 1N645 
R10 N752 
CR11 , 1N758A- 
CR12 1N759A 
CR16 1N645 
CR17 : 1N645 
POT. VALUE FUNCTION HONEYWELL PART NO. ‘ 
Pl . 3K Temp. Comp. adj. 121 
P2 ə 3K Zero adj. 121220 
P3 2002 Meter Span adj. 121221 
P4 20 2 Setpoint adj. 121212 
P7 1002 Tolerance Comp. adj. 121221 
T1 Transformer #116399A PC Board Assy. #123264A 
T2 Transformer #116412A Cable Assy. #121264B 
Chassis Assy, #125768AA 
K1 “ Load Relay #113291H 
K2 Chopper Relay #126871 
i e 
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